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Motor Vehicle Fuel Tank Assembly 

The invention relates to fuel tank assemblies for motor vehicles. A typical 
fuel tank assembly comprises a fuel tank, a filler neck, a filler pipe connecting the 
filler neck to the fuel tank and an inlet check valve at the base of the filler pipe to 
prevent a back flow of fuel from the tank through the filler pipe. A regular 
function of the check valve is to prevent blow-back when the fuel tank is being 
replenished at a fuel filling station and to meet this requirement alone the design 
can be relatively simple. However, for safety in the event of a vehicle crash which 
causes the filler pipe to be fractured or torn away, there is a requirement for the 
inlet check valve to remain firmly sealed. This creates design problems in that the 
inlet check valve must open under the limited pressure available from the head of 
fuel in the filler pipe. Whilst some design proposals can achieve this, there has 
been a problem that the fuel, where it enters the fuel tank through the inlet check 
valve, sprays in several directions, causing gases to be released from the fuel. This 
creates a back pressure in the fuel tank and increases hydrocarbon emissions. 
Where such emissions are removed by special equipment such as carbon filters, 
the size and cost of the equipment is increased. 

It is an object of the invention to provide a fuel tank assembly for a motor 
vehicle in which the abovementioned problems are overcome or alleviated. 

According to a first aspect of the invention there is provided a fuel tank 
assembly for a motor vehicle and comprising a fuel tank, a filler neck, a filler pipe 
connecting the filler neck to the fuel tank and an inlet check valve at the lower end 
of the filler pipe to prevent a back flow of fuel from the tank through the filler 
pipe, the inlet check valve having a discharge orifice which faces towards the base 
of the tank and which is normally closed by a valv member which is in use 
movable against a spring bias by the pressure of fuel in the filler pipe, the valve 
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member and the orifice being arranged to divert the flow of incoming fuel towards 
the base of the tank in a single stream. 

The valve member may comprise a hinged flap, in which case the filler pipe 
may have a profiled wall portion at its lower end adjacent the inlet check valve to 
5 deflect fuel towards the discharge orifice. Preferably, the profiled wall portion is 
concave. 

Alternatively, the valve member may comprise a plunger, in which case the 
plunger may be substantially coaxial with the filler pipe where it joins the tank. 
Conveniently, the plunger has a head with a profiled surface to deflect fuel 
10 towards the discharge orifice. Preferably, the profiled surface is concave. 

The fuel tank assembly may further comprise an auxiliary check valve in or 
adjacent the inlet check valve and arranged to admit fuel from the filler pipe into 
the fuel tank at a lower pressure. 

The invention also provides, according to a second aspect, a fuel tank 
15 assembly for a motor vehicle and comprising a fuel tank, a filler neck, a filler pipe 
connecting the filler neck to the fuel tank and an inlet check valve at the lower end 
of the filler pipe to prevent a back flow of fuel from the tank through the filler 
pipe, the inlet check valve having a discharge orifice which is normally closed by a 
valve member which is in use movable against a spring bias by the pressure of fuel 
20 in the filler pipe, and an auxiliary check valve in or adjacent the inlet check valve 
and arranged to admit fuel from the filler pipe into the fuel tank at a lower 
pressure. 

The auxiliary check valve may be in the valve member, in which cas the 
valve member may incorporate an elastomeric seal. The elastomeric seal may seat 
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on a frusto-conical surface of the discharge orifice. 

The auxiliary check valve may comprise a poppet having a head which is 
apring biased against an auxiliary valve orifice, in which case the auxiliary valve 
orifice may be in the valve member. The poppet head may incorporate an 
5 elastomeric seal which may seat on a frusto-conical surface of the auxiliary valve 
orifice. 

The invention also provides, according to a third aspect, an inlet check valve 
for use in a fuel tank assembly according to said first or said second aspect. 

The invention will now be described by way of example and with reference to 
10 the accompanying drawings, in which: - 

Fig.l is a simplified diagrammatic cross-section of a fuel tank assembly 
according to the invention; 

Fig.2 is a cross-section through the base of a filler pipe and an inlet check 
valve of the assembly shown in Fig.l; 
15 Fig. 3 is a view similar to Fig.2 showing an alternative inlet check valve; 

Fig.4 is a view similar to Fig.3 showing the alternative inlet check valve in an 
open condition; and 

Fig. 5 is a cross-section on the line V-V in Fig.4. 

Referring to Fig.l and Fig.2, a motor vehicle fuel tank assembly comprises a 
20 fuel tank 11, filler neck 12 and a filler pipe 13 connecting the filler neck to the 
tank. At the lower end 14 of the filler pipe 13 there is an inlet check valve 15 to 
prevent a back flow of fuel from the tank 11 through the filler pipe. A breather 
pipe 16 connects an air spac above the level of fuel in the fuel tank 11 to the fille r 
neck 12 through a breather check valve 17 and a carbon filter 18. 
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The inlet check valve 15 has a discharge orifice 21 which faces towards the 
base 22 of the tank 11 and this is normally closed by a valve member in the form of 
a hinged flap 23 which is pivoted at 24 to a support web 25 on the tank 11. A 
hairpin-type spring 26 is provided to spring bias the flap 23 against the discharge 
5 orifice 21. The interengaging surfaces of the discharge orifice 21 and the hinged 
flap 23 are frusto-conical and sealed by an elastomeric seal 27. 

The hinged flap 23 incorporates an auxiliary check valve 30 comprising a 
poppet 28 having a head 29 which is biased against an orifice 31 in the hinged flap 
23 by a helical spring 32. To support the helical spring 32 and provide a guide for 
10 the poppet 28, the hinged flap has a flanged boss 33 which is supported by a 
generally cylindrical portion 34 having apertures 35. The interengaging surfaces 
of the poppet head 29 and the orifice 31 are also frusto-conical and sealed by 
another elastomeric seal 36. 

In use the pressure derived from the head of fuel entering the filler pipe 13 
15 through the filler neck 12 acts on the hinged flap 23 so that it pivots against the 
bias of the hairpin spring 26. Above the discharge orifice 21, the lower end 14 of 
the filler pipe 13 has a profiled wall portion 20 having a generally concave surface 
so that the flow of incoming fuel is diverted towards the base of the tank in a 
single stream, particularly under high flow conditions when the flap 23 can move 
20 to one side of this stream. 

In order for the seal 27 on the hinged flap 23 to have sufficient sealing 
pressure against the opposing face of the discharge orifice 21, the hairpin spring 
26 has to have a preload which is related to the circumference of the seal. If fuel 
enters the filler neck 12 at only a slow rate (trickle filling) there may be a tendency 
25 for the level of fuel to rise in the filler pipe 13. To prevent this the preload of the 
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possible because of the reduced circumference of the seal 36. 

By encouraging the fuel to enter the tank as a single stream directed towards 
the base of the tank there is reduced turbulence of the fuel and a reduced amount 
of fuel spray in the air space above the fuel. This reduces the amount of gas 
5 released from the fuel so that the discharge through the breather pipe 16 is 
reduced. 

In Figs.3 to 5, the parts which are the same as or functionally similar to those 
in Fig.2 carry the same reference numeral as the corresponding or functionally 
equivalent parts in Figs.l and 2 but with the addition of 100. The inlet check 
valve 115 at the lower end 114 of the filler pipe 113 has a valve member in the 
form of a plunger 123 which is coaxial with the breather pipe lower end 114. The 
plunger 123 is biased by a helical spring 126 to a position where an end flange 141 
abuts a shoulder 142 and the plunger 123 is sealed in the ball of filler pipe lower 
end 114 by an elastomeric seal 127 to isolate the filler pipe 113 from the interior of 
the tank 111. The plunger 123 has a head 143 having a concave profiled surface 
120. 

In use the pressure derived from the head of fuel entering the filler pipe 113 
acts on the plunger 123 to move it against the bias of spring 126 to uncover a 
discharge orifice 121, fuel from the filler pipe 113 being deflected downwards in a 
single stream towards the face of the tank 111. A rib 143 co-operates with a notch 
in the flange 141 to provide angular alignment for the profiled head 143. 

If required, the plunger 123 may incorporate an auxiliary valve similar to the 
auxiliary check valve 30 shown in Fig.2. Alternatively, the auxiliary check valve 
130 may be in a fixed part of the filler pipe low r end 114 adjac nt the inlet check 
valve 115. Similarly, the inlet check valve 15 shown in Fig.2 may be modified to 
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remove the auxiliary check valve 30 and put it or a functionally similar valve in a 
adjacent part of the filler pipe lower end 14. 
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CLAIMS 

1. A fuel tank assembly for a motor vehicle and comprising a fuel tank (11, 111), 
a filler neck (12), a filler pipe (13, 113) connecting the filler neck to the fuel 
tank and an inlet check valve (15, 115) at the lower end (14, 114) of the filler 
pipe to prevent a back flow of fuel from the tank through the filler pipe, the 
inlet check valve having a discharge orifice (21. 121) which faces towards the 
base (22) of the tank and which is normally closed by a valve member (23, 
123) which is in use movable against a spring bias by the pressure of fuel in 
the filler pipe, the valve member and the orifice being arranged to divert the 
flow of incoming fuel towards the base of the tank in a single stream. 

2. An assembly according to claim 1 wherein the valve member comprises a 
hinged flap (23). 

3. An assembly according to claim 2 wherein the filler pipe (13) has a profiled 
wall portion (20) at its lower end (14) adjacent the inlet check valve (15) to 
deflect fuel towards the discharge orifice (21). 

4. An assembly according to claim 3 wherein the profiled wall portion (20) is 
concave. 

5. An assembly according to claim 1 wherein the valve member comprises a 
plunger (123). 

6. An assembly according to claim 5 wherein the plunger (123) is substantially 
coaxial with the filler pipe (113) where it joins the tank (111). 

7. An assembly according to claim 5 or claim 6 wherein the plunger has a head 
(143) with a profiled surface (120) to deflect fuel towards the discharge orifice 
(121). 
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8. An assembly according to claim 7 wherein the profiled surface (120) is 
concave. 

9. An assembly according to any preceding claim and further comprising an 
auxiliary check valve (30) in or adjacent the inlet check valve (15) and 
arranged to admit fuel from the filler pipe (13) into the fuel tank (11) at a 
lower pressure. 

10. A fuel tank assembly for a motor vehicle and comprising a fuel tank (11), a 
filler neck (12), a filler pipe (13) connecting the filler neck to the fuel tank and 
an inlet check valve (15) at the lower end (14) of the filler pipe to prevent a 
back flow of fuel from the tank through the filler pipe, the inlet check valve 
having a discharge orifice (21) which is normally closed by a valve member 
(23) which is in use movable against a spring bias by the pressure of fuel in 
the filler pipe, and an auxiliary check valve (30) in or adjacent the inlet check 
valve and arranged to admit fuel from the filler pipe into the fuel tank at a 
lower pressure. 

11. An assembly according to claim 9 or claim 10 wherein the auxiliary check 
valve (30) is in the valve member (23). 

12. An assembly according to any of claims 8 to 10 wherein the valve member (23) 
incorporates an elastomeric seal (27). 

13. An assembly according to claim 12 wherein the elastomeric seal (27) seats on 
a frusto-conical surface of the discharge orifice (21). 



. An assembly according to any of claims 9 to 13 wher in the auxiliary check 
valve (30) comprises a poppet (28) having a head (29) which is spring biased 
against an auxiliary valv orifice (31) 
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15. An assembly according to claim 14. wherein the auxiliary valve orifice (31) is 
in the valve member (23). 

16. An assembly according to claim 13 or claim 14 wherein the poppet head (29) 
incorporates an elastomeric seal (36). 

17. An assembly according to claim 15 wherein the poppet head elastomeric seal 
(36) seats on a frusto-conical surface of the auxiliary valve orifice (31). 

18 An inlet check valve for use in a fuel tank assembly as claimed in any 
preceding claim. 

19 A fuel tank assembly substantially as described herein with reference to Fig.l 
and Fig.2 or Fig.l and Figs.3 to 5 of the accompanying drawings. 

20 An inlet check valve substantially as described herein with reference to Fig.l 
and Fig.2 or Fig.l and Fig.3 of the accompanying drawings. 
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